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Experimental three-category probability forecasts are also produced as shown in Figure 3.
The current forecasts are “multi-model” ensemble forecasts, albeit with an ensemble of only two models, one of
which is the CCCma climate model and the other of which is an RPN forecast model. A second HFP is under way
using new versions of both the climate and forecast models. Depending on results, the newer models will replace or be
combined with current models in the ensemble.
Multi-model ensemble approaches are under investigation in a variety of contexts. Lambert and Boer (2001) show that
the simple ensemble mean of results from a collection of coupled models from the Climate Modelling Intercomparison
Project (CMIP) is generally closer to the observed climate than the result of any individual model. In a forecast
oriented study, Kharin and Zwiers, (2002) use AMIP2 results to investigate multi-model ensemble approaches. Results
are illustrated in Figure 4 where the MSE skill measure is related to climatology and is negative for forecast that are
worse than climatology. A weighted combinations of model results (green bars) provides little improvement where
forecasts are skilful (i.e. in the tropics for Z500, not shown), while global skill increases when a modest number of
models are used but subsequently decreases as the number of models (and hence weights that must be determined)
increases. Overall, weighting the ensemble mean of the models (red bars) appears to be preferable and can be superior
to individually weighting models in some regions, such as for the PNA region shown on the right of the Figure.
Multi-season forecasts are currently produced by statistical methods. Development work is under way to produce
interannual forecasts based on the CCCma coupled climate model (Flato and Boer, 2001). A coupled model HFP (or
CHFP) will be required before such forecasts can become operation. The efforts in this context are in the development
stage.22
Figure 2. MAM "deterministic" forecast
Figure 3. Experimental probability forecast for MAM 
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Finally we may ask if there is predictability at even longer timescales? The joint WGCM/ WGSIP Workshop on
Decadal Predictability (Boer et al., 2001) concluded that there was modest evidence that skilful predictions might be
possible at decadal time scales. One line of evidence is indicated in Figure 5 which gives the “potentially predictable
fraction” of surface air temperature variance for decadal means obtained from the CMIP ensemble of coupled models.2
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